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[^e-I^mi mm 

[SSSt] 0028 
[fllSUXH 2002.12.30 

im<£°i SS] <^Sf£f£fXI^M ^b|sh 9HHHAI6I ^ 3°l £fS 

[sSS| g^SS] Capacitor with oxygen barrier and method of fabricating 

the same 

[SSJ] 3^alAf 5fOIM^&!£xfl 

[ m 2! el 3 H ] 1-1 998-004569-8 
I CH E.I oj 1 

[ CH £1 °! m H ] 9-2000- 1 00004-8 

UI§@££|AU ££|Af mX\^, a£|Af §!^Sj, ^£|Af "fSHS 

[51?ISf^Sl5] 2000-049307-2 

[£S2I CHUNG, Hyun Jin 

[^EJ^^&!s] 720212-1920518 

361-480 

[3^1 SS^£ S^AI 5^^ SfSS 1 SI XI 

[^3] KR 
[£Afl!^] m=? 

mm^ xii42^°j ^§011 21 m ii, ^ais xii60^°i ^§ 
oil s^i^jAf s m=?m\~\Q. cnaiej 
^ajgei (oi) 

DIM^S] 20 3 29,000 S! 

[^i^fgis] 1 a 1,000 m 

0 2 OS! 
[^JA^^S] 10 If 429,000 S! 

459,000 m 
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1. fie, k /H-gA||AI(£a)_i; 
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# 7 ] §>^-^^* ^*Rr #31 ^71 HSG1- ^*Rr #711, ^ ^71 

HSG7> S}^^ ^Hl ^7> ^-f}-£ AV^a-AVtiJ-^nT-O. tg^Kr cfTjH- ^^t} 

5. 3e 
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^hfcJKVHM^* ^ultb ^fl^AlE^ ^ zl^ wj-^ {Capacitor with oxygen 

barrier and method of fabricating the same} 



i Idtt £ la^ 7flsflA]E^ ^Mls, 

i 2^7 #^3] ^Al^ofl ^ 7fl3flA}E^ ^ ^JE, 

£ 3a £ 3e^ ^ ^a^H trj-^- ^aIe^ ^2: jea]^ ^ 

21 : tiVE*)l 7l^r 22 : #^>^^nv 

23 : ^S&l^lin^ 24 : *\ z}-n|) ^ ^ 

25 : i£5]^]k£ -tls^ 26 : sf£°}i3 

27 : .2-^-3(1^ 28a : ^H 3 -^ 

29 : HSG 30 : ^ej^-^sfef 

31 : tf^m 32 : ^M-gS^ 

33 : #-¥-3^- 
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°14. 

<w> DRAM-=r 4*^" w>£^l^Hl^ $Z\^7} ^o>^Hl rtj-s^ 7fl3fl ^ Bji-i. ^o] 7 l ^4 

^ ^-B-^i^lr ^ ^#^3- «*Rr 4-8-4:* Ta 2 0 5) 

Ti0 2 , TaON, Hf0 2 , A1 2 0 3 , ZrO 2 ^4 ^^^#^11^ #^o] 7 fl^ZL &4. 

<15> ^^fl 256M DRAM 4^4 -H^3 ^H4 €4 ?H4444 -fr^-i-^S. 3-g-4:*4 

*Hr 4€#^44(Ta 2 0 5 )£- e r H -25 ^5L£. ^-^^.S. 4-£4^r 

444 ^^i444 3# 4r3i4, ^ Si 3 N 4 (e r =~7)/Si0 2 (e r =~3.8)SL4 -R-^4 3 
~4Bfl ^S. ^4. 

<16> £ la^r ^Hfl rc]-^. ^4*1 MIS £ ig , 4r44il 

<i7> £ la# #^4^, B^4^4 ^ 4H4S14 ^4 <&:E3f|7]JgKll)#°fl #^V^^ 
4(12)4 44wfleH4( 13)4 ^4^, ^Z]-tiflEl^nl. (1 3 )5! }. ^^^^^(12)# 
h]:I£^171^:(11)<H1 ^£^4^-^4(14)4 £^44. 444, ^wfle] nV(i 3 ) 
^€^^(12)^1 44 51 (under cut)44 ^£44i^.-^(14)4 ^ ^ o^h 
7}- i^#^4. ^4^, ^z}-tifl 30^(13) ^s34^-E.A>^n}-(15)4 ^44. 
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<18> ZL^JI, i£e)^ii=#^(14)^ ^^^(16)^1 ^^6\] 77) $\ 

^Hfl# S^sqji, *H^^-(16) S^^l HSG(17)ol ^3^, 

HSG(17) AV^^.AVH o v^Di-oi ^eJ3.^^.nV( 18 )ol ^^^cf. 

<19> ZL^Jl, ^^S^(18)°l *8^€ *}~?-^(16) ^#^T5l-^-(19) 

ol ^^£]Ji, Stft^«Kl9) ^H) ^^(20H ^^i}. 
<20> £ lb^ -EE la^ ^fl^AlE^ a^]£^, £ ib# *flS y o v ^# 

<2i> £ ib# %2i^M, *}Jf#^-(16) ^H] HSG(17)-i- ^, 

^s^(nitridation)-§: -f-^fl ^€-^21- ^(18)^ H^th=h cf^-ofl ( ^^^^5|-^.(18) 

1^e1# ^l^W. ^°H, ^###3^(19) ^^1^(20)* 

<22> =L ^ > £^ ^Efl 7l<tHH*r, ^##^51-^(19)^ 1*13 ^^oj ^ 

ti<§ ^^(16)^ S^ofl ^^sKKSi0 2 , -^#=3.9)^ ^ x^^(x)ol ^ 

<23> 7^^(20)^ 7fl3flAlE^ £ 7 )q JL^ofl oVc^^ D ] ^ ^ ^ ^ _ ^ 
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€ ^^tHfr*!^ *>°H ^7} Q-frQ A>^^-A]-tij-^ nVo] ^.g. S^JOS. ^ 

^A-ir *>J7, -^71 spj^^M- ^*Rr ^}^, i£6|) HSG» 

$^*H=- #31, ^ #71 HSG7> ^Hl €dt7> A^^tij-^^ 
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<28> £ 2fe £ oil ol] "4^" ^flsflAlB]^ ^ c^^°l^. 

(21) -$H *?M13W22)ol ^^5]j7 f ^sel^l^c ^&\^e]zl(23)7} ##^<£l^(22) 
-fr ^fsM ^-£^1 71^(21)^- ^^H, iSe]^lii= s.^ # si ^-(23)^1 

##^^(22) ^^€i=f. <^7H, Aiz]-Bflel^^.(24)^ ^ <§3)3. l-t^M, 

#^(28aH ^ss]^li:= #eizi(23)^ <^^^zl ^, <5p?-*l^ 

(28a)^ *>^-7V *)z}-yflxi}om(24)^ *Pf-*ll *H^H ^^Hl ^ Sflfe ^# 
o}^, ^^^-(28a)^ 5.^}^ ^ufl# ^|^fl HSG(29)^ 

°] 91^. 

<31> ZL^JI, ^Sl€-^^-^(30)ol ^«.^^- (28a ) Aj-o]]^ ^4i^«o v ^^- 

*Hr °2^1M-(31)7> ^^£]J1 ( ^^^(31) ^ 0 M1 ±r ^l-L>5|-^(32)ol 
^, ^#^^-(32) #<flfe ^^^-(33)01 ^£t}. 

<32> S. 2°fl £X|^ ^A^, £ ^^91 ^#^2h^(32)^ 

ofl oi-^^i^ ^^^-(28a)ol #s[s\xr 3* ^l^M ^sfl o]^ xy^ 

^ ^3^3^(30)4 oj-s Dl ,4(3!)^ o]^ AV^^-A]-^ Bj- o. ^ ^> J7 oj 

22-8 



1020020086263 #^ ^7}: 2003/5/15 

<33> o]sq- ^-o], ^E)^^^(30)4 ^^M-(31)5l °1#^M- 3 

-8-*Kr ^e]^^^(30)^ ^sM^H «lsfl ^^14(31)^ -^tb 

AV^a-AV^i ^3 0.5. <y*fl ^#^>s|-^(32)^ ^^ofl 01^^- 

^^(28a)il5- 3H±5^ ^ ZL^SLS. <r SX^. 

^)l}(31)2] -f^tb ^5H_V«<M < &^1M-(31)7> ^^^--AViCAl-O) 

A}o)°) ^d\]l^7]7} 3.7} nfl-g-6|] ^ ^7> ^o]uf(31)l- -f- 

<34> <>l~gr&|, £ 2 o^ 7fl 5X11 AlB]^ HSG(29)S1- ^ A^ol t^S^S. 7 fl2flAlE^ .g.sgug. 

4 s £U, ^^^(28a)ol ^^o]uV( 2 4)B] ^ofl *|1^ 

emu (lifting) ^ sa^. 

<35> £ 3a ^fl^l 5. 3e^ £ 2<^1 5.^]^ s|| a1 °] S.X|*]- ^ 

<36> £ 3a<^l -£^1€ a><4 ^-ol, aV^^l 7l^r(21) #ofl #^>^^^-(22)^- ^^>J1 ( «> 

7l^(21)Sl <^7> ii#£l£S- #^^^^-(22)^- *]z^H 
•sVcf. cf-g-cH] > -Seh^ ^-i-nfl^l ^^>^<d^(22) -#ofl #fr|zi-g- £^^5. #5^3 
^2V^j7 ^^z^o} ^mslxl^ ^^#eizi(23)« ^ cf^l, i£ 
^^1^= ^-l«#eiZL(23)# #^^^^"(22) ^) ^^^\o]^( 2 4)^ ^£5^1^ 

= ^^(25)^: ^V^lS. ojnfl, ^£el^^= #3^(25)^: TEOS^S. ^^f>\ 

ji ( ^}z]-wfl^^o|(24)-8r ^el-^s^jLS i£e)^l^= ^^-(25) 

A oHl ^ = ^1-^3.(26)1- °H, *K^}-iH(26)£: ol-g-^H > o] 
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iS.^*]^ #3^(25)* ^*Kr nfl^-ofl #5^^^ ^.o. 

<37> ( u}^EL g <^zj- f-sfl 1?}l=P>i3(26)S- ^, *>-E.^£I(26) 

^^fl^i(27)# °H, ^^afl^^ov (2 4) s^o] f^<a^(22H ^ 

je^z}-^ ^£e]*l:t;E. ^^l-ein(23)^ ^-¥-7]- se]\+cf. 

<38> cf^-ofl, ^(dilute HF), Tfl^l ^S-^K^ Tfi^l 

?1H^ o]-§-*V ^(dip) ^*fl iM^*]^ ^3^(26) 

-i: ^7>S ^^lz|^H -2-^ ^€(27)^ ^ ^ ^ 

^^>7fl *l*l*>7l ^f-oiq-. 
<39> ^af ^ ^ ^^a] ^sel^t^sl-^C 26)^1 ctfsfl ^v}^ g±= 

0^(24)4 *KB*}^fl(26)^r ^3*1 s>^u>^3.(26)^ *}-!jL<4 ^tifle] 

c^^-(24)^ Tspfofl <a c ^ol tHI^. ^, f>}iLv}^3.(26)$H- ^z]-yflel<>|B]-(24)ol ^ 

<40> cf^j, a o] ^5^^(27)* ^Hf^ til^H^ 

^(28)* #^tb^. 
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<«> 2. 3b°fl 5.*]$. w}^ &°], ^£S]^1^^ ^sKK25)£] S^ol ce^nfl^l ti]^ 

23^^<2V(28)-g: ^^7l^l^<^n>s:H -£^€(27) ^^J: °l;£-tr s]-^-^^-(28a)4 
Ais. ^^i^-(28a)* ^W^f. oH, S^aM^^W *>JELp}^£L(26)5. 

<42> tf-g-o.^., £Lei\+ ^Ssl^l^JE. #5^(25)^: *r-¥-3l^ A o v 

^-iLt} ^Tfl *Vcf. o]^ ^o], iSS^l^JEL #5^(25)^- ^7>S £^Zj-*Hr 

°l-fRr ^ HSG ^3*1 SH^^^H HSG7> %-$r $\^r°}t±. 

<43> tj--g-^, *>^-^^-(28a)^ S^^l S.^ ^tfl-fr HSG (29)1- 

<44> £ 3c^l JE^m H9GC29H ^^^-(28a)^l JE^-i: ^SM^ ^ 

^^^(30)* <^7H, ^e)^5|-B]-(30)^- NH 3 7}+^r ol-g-^}o^ #£}-zlp} 

^elS. ^Wtt #2f^r ^ ^(Plasma nitridat ion) Jl-^H o] <g^^^ ^. 

^l^sj-^ (Rapid Thermal Nitridat: ion; RTN)* °l-g-5:M ^tH=r. 

<45> i?}tfl, NH 3 -g-^s] -g-^l^sKRTNH 500°C~850ri- -R-*l ^ Jl , NH 3 ^1 

-n-^^r lslm~20slm^.S ^1^, tf«g-§- -fr^r^ 60^-1802:^^ ^elW. ^ 
JL, NH 3 ^-^7]^ #^n>^g)-Al NH 3 S1 -fi-eM; 10sccm~1000sccm°.5. -fM^Kz, 
*}» ^*8*\7}7] ^tr RF 4-^1- 50W-400W5. ^7]-^ , O.ltorr- 2torr^ <y-^-gr -ft*] 
*>^^1 30^~300^<?> l-SrS^e)^. 

<46> 5= 3dofl JE^s} w}s>J- ^-o], ^^i>KK30)°l ^^^"(28a) ^Hl 

M-(A1 2 0 3 ( 31)1- 10A-30A ^)S. ^, ^^^-^^(30)ol 
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4^4^(283)4 ^nl4(31)£ 44«fl°l4i(passivation)4?14. 

4(31 )tt ^^^^(ALD)olM- ^^^4^#^(M0CVD)^ **fl ^3:4. 
<4?> «fl=atfl, ^44(31)4 ^4#^4^°fl 4*fl H^}^, ^4^4 iJH 4^44 
(28a) °1 ^4 y}£^l7l^(2D* 3.^44 TMA iif 350°C~500°C4 7l^£.» 
-fM^Kr ^4^4^H ^s^4 4^^-444(30) a^ofl TMA iit ^4444. 
O.S., n] aV-§- TMA :£^4 aV-g-^l-g; 4444 3*fl4 ^i(N 2 ) S&tt 4^(Ar) 7>i 

» ^4^44<Hl ^3^7}, 4^ ^«fl ^ 7}if «fl#4?14. 7f|4f*IM. ti> 

-§-7>^4 H 2 0 0 3 # #4*»4vlH ^4^4 TMA &-§--§: 4^ 

44 W44(3D* ^444. 31^4, 44-§- 4-g-7>^ £ 4-§-^4« *11444 
444 HL^ o>s^. 7 >^# ^4^4 ^4 ^^^^7>, 4^ 4444 4#^# # 

n «fl#444. 44 4"£r TMA ^ 44, ^-§-7>^ ^g-, 444 441" 

^4 444^^-4 10 A -30 A ^14 ^l^i^oj tx D m(3Dt ^444. 

<48> ZL^JL, ^44(31)4 ^471447)4^4^ (MOCVD) 4 tflSfl ^^*>^, 

A1(0C 2 H 5 )3 ^4 4^(0 2 ) 7>i# 350°C~500°C4 £r5l44^44 ^4^443. ^§"4 

<49> 0^714 , ^44(31)4 ^4^-1- 350°c~500°c4 44s. 4fe- °14fe 4 
4. 44, 300 °c 444 £-£44^ "£-¥-44 iii ^#^#4 444 ^M? 

41:1-444 ^44 <I4^4 444 4314 ^4* ^4^4 44 ¥^4W 

7>1- ^44 ^ &#^4 444 ^tc£ 4444. ^4^, 500 °c °]444^ 
4(28a)4 44* ^444 =14. 
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<50> £ 3e o\] m}9\. £o) t <y:-?-n]uK3i) #ofl ^^7)^7}^^ (MOCVD) a 

^^>#^^(ALD)* °]-g-*M ^#^^(32)# ^*t|.. e|3tfl, ^o-7l^ 
7l^^^(M0CVD)# °l-g-tt ^#4V5sW32)^ ^ «V-§-^«1 
MH «S.«3>| Ej^-^-oll ^ 5j] o] b [Ta(0C 2 H 5 ) 5 ] I" Sr^V^Sl ^(N 2 )» **fl #3.* 
o] ofl, -B-^ 350sccm~450sccm# ^1^. H^Jl, iSr-g-^HjiJW aV 

-§-7}i(5E^ ^aMD-S^ *h$i«- 10sccm~-1000sccmS] -fi-f AS fe-Mtl Jh, 150°C~ 
200°C^ 7}<IX|?J HV£^7l^ 0 Hl^i ^l^^HH* 

nlM-(31)^Hl W#^^-(32)^- #^&t}. ol nfl, ^V-g-^ttl^ 0.2torr~10torr^ ^ 

<si> *V^, ^:1:#^bi-(32)# fl* iiS A}-g-s}^ 

TT #3|°H f 145°C *\ 7]^sr>^ 7>X]J1 olO £Si 

^l^efl^lHl- -§-ol^7ll ti>^l7l7l iif 7l^o.S #l-<H d > th=h <i?l 

tfl, MfileflolHt 170°C~190°CS -R-^S)^ 7l3j-7l<M ^l^tflS. £3**1 ?1 ^, 
^7>^<>fl ^ H>-§-^HliflS. ^^-Alfjcf. 

<52> ^##^^-(32)31 £ SE^ *h£^-g- #ol7l ^*lr ^ 

^ ^-i- ^H, ^ ^3 43 ^#^^-(32)* 

71 ja ^ 1;^!-^ ^lTi^ AV^^g-g- ji^^i ^sfl N 2 0 5E^r 

^(0 2 ) 600°C~750°C^ ^8r£S. ^^e|^. JL^r * 

Sfl «a-^Diq-(31)£ ^^Sj-SIJEIS, ^nlu|(31) ^Kfofl tiESl ^^El 
*1 ^4. ^1, tf D m(31)t 350°C~500°CSl ^SoflA-1 ^Hr}^ nvq] 
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* ^71 nfl^-oll W4(31) g ^tf-^nVOl) ^*MM1 *1 

<53> ^#^3|-^(32)^H1 ^-#^(33)* *§>8th=k ^ 

^ 3f^(Polysilicon/TiN)-§: MIS ^^Eil- ^H^tf. 

<54> ^#^1 *r*r ^ 4^, s>-?-^i^-(28a)4 ^##^5^(32) A>olofl a> 

^a-A]-Hj-^nvo. SA ^ K t£ ^sHH ^t!- ^3^(30)4 <£-f-*l i4(31)^l 2#^-* ^-^^1-° 
iM ^ <g^5l -4^1 av^ 7 |. ^^^-(28a)^-S ^*Rr 3# ^*H*H 
(28a)4 ^##3^(32) A>oloH ^-B-^i^ol tg^s^ 3}^ y oMW. 

<55> 7]-M)^\ ^^14(31)^ B4-^#^^(32)ofl ul*fl ^^I-h-^(AI-O) 

a}o]o] ^^-ofluixl7> 371 nfl^l ^ <a^s1 4*<HH ^^^(28a)* ^-^1^1 

^ ^£7} 3LB\5L, W^q- ^H]^ ^^AVsj-q-ofl tilsfl #JLi5}jL 

°1 ^71 nfl-g-ofl <^b] o]-g-£|i=. ^SM1(0 2 , N 2 0)il f>}*?- (28a) <LsL°] ^-4 

♦ Jl^^A^L <3*im ^ -f^*t tfl^s} ^-a- 

<56> o>^-ei, tf D 14r ^"21-^-^14 ^^°\) WlSfl -fr€^7> 3.71 nfl^H 7fl2flA]E^ 

-fr^^-SIE ^^Kr^l, ^ o-|^cq Al 2 0 3 /Ta 2 0 5 * -fi-^ilS. <4-§-*Rr ^sW^tt 
NO, A1 2 0 3 , S^r Ta 2 0 5 l- °l-g-*Kr ^^BH tij^fl <q JjLsJjL^ $.7} 

3 ^3"«fl ^^s}-^ (Breakdown voltage)^ ^JL ¥^^1^- level )°1 
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TaON, BST^- JL-fr£^ ^-g-^ 7fl 3fl *1 <*\) 5. ^-g- 7>^>x4. 

*1*V<^ nn^^ ^l-H ¥^^^» #^1^ ^7>o} oj-^o] ^ .g- ^ 
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[^t 1 * 1] 

2] 

#71 *>Jf*H-34 #7l iH^li^l ^-o.^ 4hfcSteHJ-*|*J- *V°"H ^^7} ^--R-€ # 

3] 

#7l S^ofl HSG7> *§^& ^ ^ 7fl5flAlE-1. 
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4] 

5] 



6] 

^15*^1 5^*1, 

#7] *>JjL#^ a^ofl HSG# ^*>t7 ^ 

HSG7]- ^L*}^- Aj-ofl ^i7} AV^^-AVwJ-^nV^ cf^l 

7] 

^116%H1 5^*1, 
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#71 ^7> ^^« 0 M^, 

8] 

*ll5%Ml Si^H, 
9] 

^<y-^7l#^^ 3^ ^7V#^^-g; Ol-g-^ a^jO S ^ 

10] 

^18^1 9X°)*\, 
#7l tf^b, 

350°C~500°C5l ^S^H ^£]^r ^ 7fl2flAlEl°) ^ wj-^ 
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[£ lb] 



-16 



-20 



[51 2] 
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